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Asymptotic systems governed by nonlinear resonant interaction and fluid systems

Yamada, Michio
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Navier-Stokes

In 2-dimensional Navier-Stokes equations on a rotating sphere at high
rotation rates, solutions are shown to converge to those of the fluid equations the nonlinear terms
of which consist only of resonant nonlinear interactions. This convergence is understood as a result

of the cancellation of non-resonant terms due to high-frequency oscillation. Wave modes

corresponding to zonal flows make no contribution to energy transfer through the resonant
interactions, but contribute to phase change of other modes. Numerical simulation shows that the
phase change brings about a significant effect on the energy transfer among the waves modes, and
therefore the zonal flows should be taken into account in the resonant interaction to describe the

time-development of the system.
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